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issue  of  how  the  supercor.cuctir.g  transition  temperature 
T,  in  disordered  systems  chances  near  the  M-I  transition  where  strong 
Ivcalisation  '-^ij^is  expected  has  been  studied  in  the  Mo-Ge  system* 

In  the  hich  Mo^unc^noration ,  v/hich  is  in  the  weakly  localised 
T,  decrea^'^T" linearly  v;ith-  djKireasfinc  Mo  concentration  from  7*5^ 

(^3  at<;^Mo)  at  a  rate  of  (2iJ0 . loCS/ K/at,'j  Mo.  In  this  region  the  ratio 
cf  electron-phonon  coupling  constant  ^rT'^'to  the  bare  density  of  states 
(0)  is  constant,  which  is  consistent  with  the  Varma-Dynes  tight-binding 
Jdel.  .ir  extrapo '  atio.n  of  the  linear  beha\xior  of  in  this  regime 
•.•ields  the  disappearance  cf  T  near  35^at.<|/Mo.  KowSver,  measurements 
s.eow  that  exists  dovm  to  l3.5  at.c^^Mo.  A  non^uperconducting  metallic 
uhasc  is  voilnd  to  exist  between  13.5  at  10.4  atjCDi'Io  at  which  concentration 
T.hG  insulating  phase  occurs,  fiC-  _ 


3  Abstract  (Cert.) 


Superconductivity  in  very  thin  filt\s  of  niobium  has  been 
investigated.  3y  use  of  the  ion  gun  which  has  been  installed  in 
the  evaporator  it  has  been  possible  to  identify  3  separate  mechanisms 
which  contribute  to  the  reduction  in  T  as  the  film  thickness  is 
decreased,  namelv  lifetime  broadening , ^proximity  ersect  and  localization. 
Then  upon  elimination  of  the  first  two,  the  effect  or  localization 
in  the  v/eaklv  localized  limit  is  found  to  agree  quantitatively 
with  theory  except  for  <  15  8  where  the  fall  ofr  or  is  less 
than  exoected. 


A  small  single  grid  ion  source  has  been  constructed  in  order 
to  promote  the  growth  of  metastable  films  at  low  temperatures.  A 
high  flux  of  at  energies  as  low  as  20  eV  has  been  achieved.  Studies 
indicate  that  the  ion  beam  promotes  the  growth  of  single  crystal 
1.15  concounds  at  lower  temperatures.  Preliminary  stuaies  on  the 
crowth  of  transitcr  metal  nitrides  nave  been  initiacec. 
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